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DETAILED ACTION 

This action is in response to Amendments and remarks filed on April 22, 2003. Claims 1-23 are 
currently pending. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3, 6, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ozaki et al. Japanese Publication No. 06-037291. 

Regarding Claims 1, 2, 6, and 7, Ozaki et al. teach (see Fig, 2c) a hybrid array structure 
comprising a circuit array (6, 6B, 6C) of an array of circuits, each of the circuits comprising a 
first support-structure interconnect location (a first bump (8)) and a second supported-structure 
interconnect location (a second bump (8) on the same island), a supported array (three islands) 
comprising an array of supported islands with each support island having at least one supported 
element therein and at least one detector element for each circuit, comprising a first region (3) 
(see Fig. 2b) and a second region (2), wherein the first regions and second regions of each island 
are discontinuous from each other, and a bump interconnect structure (5, 8) extending between 
each of the circuits and its respective supported element, comprising a first bump interconnect 
(8B) extending from the first supported-structure interconnect location to the first region of its 
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respective supported element, and a second bump interconnect ((8) adjacent to (8B) in Fig. 2c) 
extending from the second supported-structure interconnect location to the second region of its 
respective supported element. Ozaki et al. also teach the circuit array (6, 6B, 6C) as a signal 
processing circuit (see Paragraph 0001) embedded in a silicon substrate (7) (see Paragraph 
0018). Regarding Claim 2, Ozaki et al. teach the first region (3) comprising a first 
semiconductor region (see Paragraph 0020- "n type") and the second region (2) comprising a 
second semiconductor region (see Paragraph 0020- "p type"). Regarding Claim 6, Ozaki et al. 
teach the hybrid microelectronic array structure as planar (see Fig. 1). Regarding Claim 7, Ozaki 
et al. teach the hybrid microelectronic array structure as curved (see Fig. 1 and 3a 5 b). Ozaki et 
al. do not teach the processing circuitry formed using microelectronic integrated circuitry. It is 
well known in the art to use microelectronic integrated circuits for fulfilling processing 
requirements, due to the common use, lower cost, and ease of fabrication of microelectronic 
integrated circuits. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a microelectronic integrated circuit for each signal processing element 
in the structure of Ozaki et al., to provide a low-cost signal-processing solution using common 
and well-known design and fabrication techniques. 

Regarding Claim 3, Ozaki et al. teach the structure as taught in Claim 1, according to the 
appropriate paragraph above. Ozaki et al. do not teach the circuit comprising an electrical 
interface circuit and an input/output element supported on the electrical interface circuit. It is 
well known in the art that optical detectors and signal processing circuits require an electrical 
power source in order to function and an input/output element to output the detected/processed 
signal. It would have been obvious to one of ordinary skill in the art at the time the invention 
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was made to provide an electrical interface circuit and an input/output element in the structure of 
Ozaki et al., to provide both electrical power to operate the structure components and a signal 
output characteristic of the detection and processing functions performed by the structure, basic 
well-known elements of a detector array. 



3. Claims 4 and 8-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ozaki 
et al. in view of Watton et al. US Patent No. 6,388,256. 

Regarding Claim 4, Ozaki et al. teach the structure in Claim 3, according to the 
appropriate paragraph above. Ozaki et al. do not teach the processing circuitry formed using 
readout integrated circuitry. Watton et al. teach (see Fig. 1) a structure with a readout integrated 
circuit array (11) and a detector array comprising an array of detector islands (5, 8) having at 
least one detector element (2) therein, and a bump interconnect structure (13). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use a 
readout integrated circuit array for signal processing and retrieval as taught by Watton et al. in 
the structure of Ozaki et al., to process the output detector signals (see Col. 3, lines 4-5) and 
provide a high-performance, integrated, detector array. 

Regarding Claims 8-10 and 12-15, Ozaki et al. teach (see Fig. 2c) a hybrid array structure 
comprising a circuit array (6, 6B, 6C) of an array of circuits, each of the circuits comprising a 
first detector interconnect location (a first bump (8)) and a second detector interconnect location 
(a second bump (8) on the same island), a detector array (three islands) comprising an array of 
detector islands with each detector island having at least one detector element therein and at least 
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one detector element for each circuit, comprising a first semiconductor region (3) (see Fig. 2b) 
and a second semiconductor region (2), wherein the first semiconductor regions and second 
semiconductor regions of each island are discontinuous from each other, and a bump 
interconnect structure (5, 8) extending between each of the circuits and its respective detector 
element, comprising a first bump interconnect (8B) extending from the first detector interconnect 
location to the first semiconductor region of its respective detector element, and a second bump 
interconnect ((8) adjacent to (8B) in Fig. 2c) extending from the second detector interconnect 
location to the second semiconductor region of its respective detector element. Ozaki et al. also 
teach the circuit array (6, 6B, 6C) as a signal processing circuit (see Paragraph 0001) embedded 
in a silicon substrate (7) (see Paragraph 0018). Regarding Claim 9, Ozaki et al. teach the first 
semiconductor region as an n-doped semiconductor (see Paragraph 0020- "n type") and the 
second semiconductor region as a p-type semiconductor (see Paragraph 0020- M p type"). 
Regarding Claim 10, Ozaki et al. teach (see Fig. 2c) an electrically nonconducting support 
material (7) lying between the circuit array (6) and the detector array (1, 2, 3, 4, 5, 9). Regarding 
Claim 12, Ozaki et al. teach the readout integrated circuit array and the detector array each 
substantially planar (see Fig. 1). Regarding Claim 13, Ozaki et al. teach (see Fig. 3a and 3b) the 
circuit array being curved (see different-length bumps (8)), and the detector array (1, 2, 3, 4, 5, 9) 
being curved. Regarding Claim 14, Ozaki et al. teach the first and second bump interconnect 
each comprising Indium (see Paragraph 0002, 0017, 0018). Regarding Claim 15, Ozaki et al. 
teach the detector array type consisting of mercury-cadnium-telluride (see Paragraph 0016 and 
0020). Ozaki et al. do not teach the processing circuitry formed using readout integrated 
circuitry. Watton et al. teach (see Fig. 1) a structure with a readout integrated circuit array (1 1) 



Application/Control Number: 09/859,575 Page 6 

Art Unit: 2878 

and a detector array comprising an array of detector islands (5, 8) having at least one detector 
element (2) therein, and a bump interconnect structure (13). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use a readout integrated circuit 
array for signal processing and retrieval as taught by Watton et al. in the structure of Ozaki et al., 
to process the output detector signals (see Col. 3, lines 4-5) and provide a high-performance, 
integrated, detector array. 

Regarding Claims 16 and 17, Ozaki et al. teach (see Fig. 2c) a hybrid array structure 
comprising a circuit array (6, 6B, 6C) of an array of circuits, each of the circuits comprising a 
first detector interconnect location (a first bump (8)) and a second detector interconnect location 
(a second bump (8) on the same island), a detector array (three islands) comprising an array of 
detector islands with each detector island having at least one detector element therein and at least 
one detector element for each circuit, comprising a first semiconductor region (3) (see Fig. 2b) 
and a second semiconductor region (2) wherein each detector island is electrically isolated from 
each of the other detector islands except through the circuit array, and an interconnect structure 
(5, 8) extending between each of the circuits and its respective detector element, comprising a 
first interconnect (8B) extending from the first detector interconnect location to the first 
semiconductor region of its respective detector element, and a second interconnect ((8) adjacent 
to (8B)) extending from the second detector interconnect location to the second semiconductor 
region of its respective detector element. Ozaki et al. also teach the circuit array (6, 6B, 6C) as a 
signal processing circuit (see Paragraph 0001) embedded in a silicon substrate (7) (see Paragraph 
0018). Regarding Claim 17, Ozaki et al. teach the first and second interconnect of each 
interconnect structure are each electrically conducting bump interconnects (see Paragraph 0002). 
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I Ozaki et al. do not teach the processing circuitry formed using readout integrated circuitry. 

Watton et al. teach (see Fig. 1) a structure with a readout integrated circuit array (1 1) and a 
detector array comprising an array of detector islands (5, 8) having at least one detector element 
(2) therein, and a bump interconnect structure (13). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a readout integrated circuit 
array for signal processing and retrieval as taught by Watton et al. in the structure of Ozaki et al., 
to process the output detector signals (see Col. 3, lines 4-5) and provide a high-performance, 
integrated, detector array. 

Regarding Claims 18-22, Ozaki et al. teach providing a circuit array (6, 6B, 6C) of an 
array of circuits, each of the circuits comprising a first detector interconnect location (a first 
bump (8)) and a second detector interconnect location (a second bump (8) on the same island), 
preparing (see Fig. 2a) a detector array (three islands) comprising an array of detector islands 
with each detector island having at least one detector element therein and a detector element for 
each circuit, comprising a first semiconductor region (2) (see Fig. 2b) and a second 
semiconductor region (3) wherein each detector island is electrically isolated from each of the 
other detector islands except through the circuit array, depositing the first semiconductor region 
onto a detector substrate (1,9) (see Paragraph 0016), depositing the second semiconductor 
region onto the first semiconductor region (see Paragraph 0016), defining detector islands as 
electrically isolated segments (see Fig. 2b) including a segment of the first semiconductor region 
overlying the detector substrate and the second semiconductor region overlying the first 
semiconductor region (see Fig. 2b), forming on each detector element a first interconnect ((5)- 
left) to the first semiconductor region and a second interconnect ((5)-2 nd from left) to the second 
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semiconductor region, and joining the detector array to the readout integrated circuit array by an 
interconnect structure to form the structure, by joining each first interconnect to the respective 
first detector interconnect region and joining each second interconnect to the respective second 
detector interconnect location (see Fig. 3a and 3b). Ozaki et al. also teach the circuit array (6, 
6B, 6C) as a signal processing circuit (see Paragraph 0001) embedded in a silicon substrate (7) 
(see Paragraph 0018). Regarding Claim 19, Ozaki et al. teach the first and second interconnect 
of each interconnect structure are each electrically conducting bump interconnects (see 
Paragraph 0002). Regarding Claim 20, Ozaki et al. teach the step of defining detector islands 
including the step of forming a trench (cut) through the first and second semiconductor region 
and into the detector substrate (see Paragraph 0012 and 0021). Regarding Claim 21, Ozaki et al. 
teach removing the detector substrate after preparing the detector array (see Fig. 3a Fig. 3b). 
Regarding Claim 22, Ozaki et al. teach deforming the structure into a curved geometry (see Fig, 
3a and 3b). Ozaki et al. do not teach the processing circuitry formed using readout integrated 
circuitry. Watton et al. teach (see Fig. 1) a structure with a readout integrated circuit array (11) 
and a detector array comprising an array of detector islands (5, 8) having at least one detector 
element (2) therein, and a bump interconnect structure (13). It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use a readout integrated circuit 
array for signal processing and retrieval as taught by Watton et al. in the structure of Ozaki et al., 
to process the output detector signals (see Col. 3, lines 4-5) and provide a high-performance, 
integrated, detector array. 

Regarding Claims 1 1 and 23, Ozaki et al. in view of Watton et al. teach the structure and 
method in Claims 8 and 18, according to the appropriate paragraph above. Ozaki et al. and 
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Watton et al. do not teach an electrical conductor interconnecting all the first detector 
interconnect locations. It is well known in the art that a detector array contains addressing and 
bussing components to direct the outputs of specific detector elements using common 
multiplexing and decoding techniques, where all the array elements are electrically 
interconnected through a multiplexer. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to interconnect all the first detector interconnect locations 
in the structure and method of Ozaki et al. in view of Watton et al., to minimize the output lines 
necessary to output detector information and simultaneously providing access to specific detector 
elements. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozaki et al. in 
view of Shieh et al. US Patent No. 5,621,225. 

Ozaki et al. teach the structure as taught in Claim 3, according to the appropriate paragraph 
above. Ozaki et al. do not teach the electrical interface circuit as a driver integrated circuit and 
the input/output element as an emitter. Shieh et al. teach (see Fig. 6) a structure with an array of 
driver integrated circuits (26), a supported array (14) of emitters (see Col. 4, lines 25-29), and a 
bump interconnect structure (32) (see Fig. 4). It would have been obvious to one of ordinary 
skill in the art at the time the invention was utilize emitters and driver integrated circuits as 
taught by Shieh et al. for the structure of Ozaki et al., to provide a reliable LCD display device 
while maintaining a compact package size and cost effectiveness (see Shieh et al.- Col. 3, lines 
43-46). 
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Response to Arguments 

5. Applicant's arguments filed April 22, 2003 have been fully considered but they are not 
persuasive. 

Regarding Applicant's arguments on the Ozaki reference, Applicant argues that it is 
improper to utilize both Fig. 2 and Fig. 4 together in the rejection, as they are incompatible. 
Examiner asserts that the inventive feature of Ozaki is to split the structure into three distinct 
sections, and that the interconnect method between the invention and the prior art, which 
Examiner utilized Fig. 4 for in the prior Office Action, is identical. However, in response to 
Applicant's confusion, Examiner has revised the rejection to use the elements in Fig. 2 to point 
out the invention, using the same elements as indicated in Fig. 4. As none of the associated 
elements have changed between Fig. 2 and Fig. 4, Examiner deems that the subject matter within 
the rejection is equivalent to the prior Office Action, therefore the rejection is made final. 

Applicant also argues that Ozaki does not teach "the first bump interconnect extending to 
the first region". Examiner asserts that since the first region and the second region are in contact 
with each other, as seen in Fig. 2b, the first bump interconnect does indeed extend to the first 
region, as it contacts the photodetector (4). In addition, Examiner affirms that "extending to" 
does not imply that the first bump interconnect is in electrical contact with the first region, but 
rather simply reaches the area of the first region. 

Applicant also requests that Examiner presents a reference for the teachings that are 
deemed "well known" prior art in the rejection of Claim 1. Examiner refers Applicant to Bryan 
et al. US Patent No. 6,458,547, who teaches a microelectronic integrated circuit array (see Col. 
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38, lines 35-41 and 60-63) of processing elements (see Col. 38, lines 22-23) attached to an array 
of photodiode cells (104) (see Fig. 1 and 2), who also teaches using microelectronic integrated 
circuitry to provide low costs (see Col. 38, lines 60-61) and to use a fabrication process which is 
well known and practiced in the art (see Col. 39, lines 3-6). Hence, Examiner submits that using 
microelectronic integrated circuitry is well known in the art for cost and fabrication advantages. 

Regarding Applicant's arguments on the Watton reference, Applicant argues that the 
structure of Watton does not indicate a "physically discontinuous" structure or an "array of 
detector islands" from the reference numbers (5,8) and suggests that Fig. 4-5 demonstrate that 
(5,8) do not create isolated islands. Examiner asserts that the array of detectors are indeed 
islands as they are isolated from each other using the interconnect channel which contains a 
dielectric material (10) (see Fig. 1) which isolates each of the adjacent islands (see Col. 5, lines 
33-37). Hence, the array of detector islands are also physically discontinuous as they are 
separated by the channel (8), especially with its layer of isolating dielectric material (10). Even 
in Fig. 4 and 5, it is seen that the detectors form an array or "island" of individual detectors. 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
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170 USPQ 209 (CCPA 1971). Since both references refer to an array of detector islands, they 
are within similar arts and are permissible for combination. 

Applicant also requests that Examiner presents a reference for the teachings that are 
deemed "well known" prior art in the rejection of Claims 1 1 and 23. Examiner refers Applicant 
to Battersby US Patent No. 5,742,044, who teaches (see Fig. 1) a detector array (array of (10)) 
contains addressing (22, 23, 25, 26) and bussing (24, 28, 35, 36) components to direct the outputs 
of specific detector elements using common multiplexing and decoding techniques, where all the 
array elements are electrically interconnected through a multiplexer (22, 23), with an electrical 
conductor (12) interconnecting all the first detector interconnect locations (cathode of (11)). 
Hence, Examiner submits that using an electrical conductor interconnecting all the first detector 
interconnect locations is well known in the art for switching purposes for readout of a detector 
array. 

Regarding Applicants arguments on the Shieh reference, Applicant argues that Shieh 
does not teach the limitations of the claim language. Examiner submits that Ozaki teaches the 
claim limitations except for what is provided by Shieh, as explained above in the rejection of 
Claims 1 and 5. 



Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Yam whose telephone number is (703)306-3441. The 
examiner can normally be reached on Monday-Friday 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Porta can be reached on (703)308-4852. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7724 for regular 
communications and (703)308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



SY 

July 2, 2003 




DAVID PORTA 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



